2 



(2) Japanese Patent Application Laid-Open No. 2001-35876 (2001) 

"Flip Chip Connection, Semiconductor Device and Method of Manufacturing 
Semiconductor Device" 

5 The following is a concise explanation of this reference: 

This reference relates to a semiconductor device with a flip chip structure in 
which polyimide resin is used for forming a passivation film. In flip chip 
connection of the semiconductor device according to this reference, a metal layer is 
10 formed on a pad electrode in such a manner that a stable coverage can be provided. 
The polyimide resin completely covers an insulating film which is located above the 
uppermost interconnect line and includes a plasma oxide film and a plasma nitride 
film, and is provided with a tapered portion which serves as a side face of an opening 
in the pad electrode. 
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[ttftlt*<Z>ttB] 

tf'J-Y 5 MtM*/t J/a>RC^57'J yX 

:*W»^ft***aHWttmK:a3V%T, 1MB*'; 
<Y 5 S±JBIE*l»<fct>±JgfcfcSII6lgl8l&SS 

t-rsstsRiH i tua*©? y v^vymamt. 

[W*»3] • ^ffl>J?-;u*CuJIS±fc^mt-Si:#K: 
^ffltf-^fc C uJRH© < tFlxffldfca t) J ?>-i-*»o fcS 

•Y 5 HSfJ&ttx S±JBiB*aSJ; t)iJBtfe5«S»M*^ 20 

fc-rSffsRipi 3 fcffitt©^SM*3gB. 
[if^iS5 3 *H*-;^ C ul±CMt 5 1 g C 

s ^ y » 73- * ?mmm*mirz*mmmmm3i®L 

t-Jfecitv 30 
TJBS6BM± CA1 BBi&§l*> 5> 5 ft±J!IB*SUi £ff2J&f 

P«W*±E: 51iuiB*&<iI8&£iIiRl8 £^ * > 7 

BdSBi^sjss^cad ii h % \z s mm * kssisb© 

6 ] SdBBg±JSE«Se*«tlf«38B* 'J^F 40 

f§Mfc^7>, ^TX^X g{b^7>, ^7>7> 
*xy>©3"fe'J>fc< £:* locDJift«trJife*«^fia 

fcia«©*#flMRBIHfcfriS. 

[ft#«8] 7* h'J V^7^&ffi£ < fc!)jwB3tf 'J 50 
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•Y5 mii£^7-^>7i-si*i&::ffl^?>7*h x-t. 
7 o^* 7 > \* — > j± v .7 * k u yy? 7 ^ Sflsiz «t s 

.IffiffilfiftR * ; *7 > 7*-T ?> II iz m v ^ 5 miiB 7 * b 

■77 7 © V7 7 > t 5 Z. £ 

b?m&m5 7smr®^?tifr-m\zim<D*m&m 
i&wcDmffltaWiwi 

[0 0 0 1 ] 

izmvmrz&mftm *&w&, 7'j«»7^7i 

ffltf-;i/£ C uflg±£JJM;-r £ 1 1 £^ffl#-;i/i: C u 
< LTSSH©#5£ft#P*. S d i:#T* & 5 7 tf * X?-y 7 
5. 

[0 0 0 2] 

[iife*©s^] tflttc, mim&&ffiitmi 5 time 1 

fe»fiBM^;BT-fe5. w©a©*»«^eH:l2ll 
5tT^-rJ:a{^^ TJl«6^K5±fc, ^JiUiff^2/zm 

aflE*»&«:* a 1 MUizxm±mmmm 4 smts. 

d 7^M-^iak: C V D {fo&83$5tem&MBWfm 
S$S^fflWTff^0. 12//mIS*?>i&5 77X7i 
YbBt3ftjS***S. ifcfc^ ±IB7^X^KYbK3SS 
d«t^lC7^-±HlcCVDgE^^V^T*^l. 0 
//maSA»?.«:S77Xv^<bJK2^ft^-&i». ife 

tciv ^ >v ^>^-^> 3 >miz&m-r zmyt&&ffix. t* y 

©#IS?l-r5«fc-5£, ^y-f = K«JB7ft^ 
-->7-T5. ifeC 01 6fcjjvT.J;5fcU jJf'J^Y 5. K 

mm 7 ^ 7 is uts±«gai^B 4 «k .5 c 

^isvw&iz&vmsmiizmik^, n*> .fmi8» 

ifct, mi 7t^-T«tdK:T iW (^7> • 7 
>77^» BU3<ktfCu (^) Si^-en^nO. 2// 
mil, 1. 6/zmgS©JP£T-«JWfcfi£-r£o &4bN 
Ell 7t*V^-rCu/T iWJRl 0 fcE^-TSo d©i: 

C u/T iWHO ttTS^fe 3* U -Y ^ FWJS 
7, 75Xv^bM2 N X7Xv.|6YbJS343«tVg±Jg 
KIMI4C»>3T»J«*n*^ j||^Ctt±iB^:T©m 

±vim §±* s Djfij?© c u/t iwno ttj&R-e 

t*:^. -T^fc-fe, X^Xv^Ybil3*«tVX7Xx'g 
YbJK2©fi!lMgI5ttv ^'J'f 5. l»»»7^©»fl£*J;tF* 

H«Ji 7 ±*i^fi±S@Ei||« 4 J: ?) C u/T i WJR 1 . 
0ASffM$t^^3<V^. Z\(Dtztsb, ±BBX5Xv^bM3 

43«tv75Xvai^btt2©«affltt N jRV^}i<««« 



( 3 ) 

3 

^JfE*SUf 4©S&#S5# (ASS) ttJBfi&&*iC< < x 

Aa5t*j(t5Cu/T iwn o(±<ufns® 

1 0©*;tt/yS\ KS€i[*9£43tt2>C 
u/T i Wjg 1 0 ©f t±# !> A'JtJtffb tc*ffS C u 

/t iwjii o(Dx-g±&*)&*mm&oitm (=b/ 

a) ttl 0%WTtc.Wb-rs*)©T-fe-3fc. &iz s mi 
8{C^1-«ta{CCu/TiWMl 0±£l^;* h 1 5S 
ttfclfcx h'Sfi|gB8±©**Cu/T iWJKl 0±£ 10 
BfiR-f S&»> RffS©Cu/T iWJKl 07** — >fc» 
£><fc5Cl^* h 1 5£;1*— ^>y-rs. Ell 
9 C*VT«fc 5 Ci **->^tt«*fflV^ C u/T i Wl 
1 0 £SiR#j£R&* U fi^^^ Ktt«igB8±©# 
fcCu/TiWKl 0$:S-5J:et:®fiE-r5 4)©T-fe-3 

to .^±##£315© 7'j s» x^ ?i&mm*mt*$iw$im 

;fri££^bfc*>©T&»K ±f3C u/T iWBU 0±C 

&ge^-rs<fe©T-*-3fc. 

[O 0 0 3] Sfcft©«feii:.ltH:, ^ 20 

¥7-5 8 7 1 (Sg2t£3fcft^) fcfBtt©4>© 

4<fe5.W7-5 8 7 1 1^5i«ti3«©ft2^ 

ISSfit-*^T, A.U7^*Ktt, *BSt#Sibfcffi|§l 

mmmmmmt, ^ » k©k*:j * h mm 

;t 'J T^JB i: bT©A U T-n s> K©**fcjp < 1/ 

s> KJIMB$©fcr>/ft— ;v43J;VP/wc«tS^u 77^ 
K©3rX, *^y*tt % nUT/w K©SBfc*fbSK 

fe$*#Bi^£ft-rv^. 40 

[0 0 0 4] $fe{fe©fl*ft«i:bTtt, f»n 
¥9-2 6 0 3 8 9^&m m3V&t8M) CE«©*> 
©#&£„ #BB¥9-2 6 0 3 8 9^&$g£ 

g2«i©^ 3 ^sam, -<t^ * ytmimfcto ? >; 

fflittPf Jfc*W±r"C & S^^fBilESSBSV^©®! 

it^as*itt^-i,c:h§BWi:i-5*)©T-feoT, mm 
laes^ c ©mams?- » r±t««*.nfc i / 
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senium mi<Dtmm±KMtSLifti. mi&mnm 
tz fi^ u 7 * # )im±(om 1 com p as t n& 5 tste t s 

2©WPfflfe*1-*»2©ia«Ki: x Sg2©gflPg|JF<9© 
n^T-^fett^H^^ F©tiB?:^2©Bflpg|JT*^-r 

2>*m<*-mm®s&$iSxt>z>o c:©«td«e*^**[a 
esse cin^ ^f-^j: s&&ik fc©7yv7? 

[0 0 0 5] 

^119 t^-Tid t A»fc*V>T C u/T iWI 1 
0*s<lF^^5JI^«^^&-5^Ii:{c«t^)^ Cu/Tiwjll 
0 ±t:#ffl^-;p*^j5K-r s i: § iz < vnfcgp^Jc^ 

tfSD^tv^^-cfes. fcisii, Ynm&8 

sa5 8fc#BB^-;i/©KK:^As?s^-o-r b*v>, ffijpa 
lUbssTN *Ba^-;i/©s&s^a*s®T u *eb^- 

[0006] *&w&mfrz?3m)&&&frTte£ixtzt> 

M±t:^J5£-tS i:^t:^H^— c u^ffl© < VtiSB 
[0 0 0 7] 

[BWftlRfc-r*fc»©^«B!] it^iB 1 £!3«6©|gl8© 
SSttv •*BB#-;i/^CuM±{c^J5S;-rsi:tt:i|iH^ 
C ulffl© < tFnaj^-ts ^^-^-pfe^©% 
&ffiffi*tti < LX%m<D9t&*to1L 2>at&X'%2>7V 

Y@M^<Dmii^mm^— ^— &m-t s z ^ *&mt 
+i7»97**7WimmK&-ri. &tz, m&mz 



( 

5 

tz J± X? X-?Wtim<D -5 % >Ptt < £ t> 1 ocDjg £^tr £ 

tzmmt-tzwum i ks3®©7 y *x*--«» xaa** 

ffltf-;i>£ C uJS±^ff^^-S i: g tz*m*-;is£ C u 

mho < vti&fttm \)^-t^tz^M,<B%&mm^ta 

§3* 'J 4 X F8M*tt % «±SEi^B <fc !> ±Jg £ 5*6H 
M4^±£S-5i:i:*){^ Ay F«ra©1fl?lMia£ 

So »:&JM4£f3®©&BJ!©®Bfct % «TOBffiiflR 
tfXvXvgfbKsfcfcttX-? Xx'gHbM© -5 i: 

»<WR«K:#-r*. l»#JIi5Cf3«i©S8Bj©gg 

. i: C uKIS© < tttiSP#Cg| D ^>-r*^ fc£fH©#g£@i 

TJf *fijilR±£ A 1 gE$£A> e> * 3 «±Jf ES&S fc^-T 
;\ » FSffi^©ga?l^®c^-^-£^ttTit!jiatf y 

t^-TS. lt^7CiB«©%W©Se(^ 

C i: &1tSci:-r SIS*iS 5 * tz& 6 fcS3tt©*i*tf^e 

sjt^ic^-rs. it*W8t:gB«©»w©se. 
7*b';v^77^ ftffic «t & bu§3* y *r 5. pan* 

£A*-ri>^3x;g£;a^;5ifii37;rFv*^©v 
* * /t* - > i: H0-©fiEeT- S c £: *«m. £ + Z> BIsR 

m 5 755.7 ©v^-r*i*»-ati3«©iNw«i«»jfi*at 

[0 0 0 8] 

fciu *^B^-r-(i7 y * x? 1 » x^jg&^-r s>si#4j&B 
©Ay FWlJfcfiRigfcfc^T, «^ F*fflBH:«± 

77 X x^bSS^X:? XvBfcIK«©ttttK£5£fc:S 
V\ .*».o^©M?LSW!lliii©3K'M ^ 



4 ) &ffl2 0 0 1 -3 5 8 7 6 
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fcf&LT^ZZtl.z&Zo JWT> ^B§o|£S6©^t 
Hfflfc»-3^T8llllfclMI3"rs. 
[0 0 0 9] (Sg 1 ©|llS6©fl5&) 4D»^ E!B£*t5 
§^l©Hiffi^&S5iW-ri>. HI, ®3s E4 N H 
6^ 07x H8Bu *HM©^©7U X^jg 

«©«Jfi**ft-iSJBt^bfcW®lfi*iaT»4. El 

2 , si 5 tt, *nj(i©^«i© 7 y y x^ » Tmmmitz 
Gir.sitm#$im<Dmmmmtzs&zrt v Fsessis 8 © 

10 ¥®ifc*EIT-;&S. E12£^t-^^ K«SSB8©3p1Bft 
*E1£i5lt3A-A' i^t3j&-3fc»f®ffi7<E]^EIlt:^ 
U 05^^^^^ Hm«Ba5 8©¥Bi£^EItr*MtSB 
-B' )^ti&ofeBf®li£^EI&EI4t:^bTV>S, 
[0010] *S0B©^»-r.tt % ^ TEI 1 x EI 2 {c^f 
■k-SCs TB^K5±{3ff$2. 0^mSS*>f.J5:5 
Al^aiKSfflV^T«±jSi^^^Jg4«:^1-S. *tc:, ± 

;v-£pCCVDJja5£ffl^TJP;*0. 
e,^SX7X^bK3^fi£ft$-a-S. *tr v ±§3X? 

i»3«$l. 0 mil*e.)5;5 7-7Xvg« 2 
^*S. W±tt«e*tt^i:liIbT**S. 

[ooii] efet, K«sgge8 zmm-ztztb. 7 

* 1 1©^.*^# — >^fflV^T^^ M© 
^*->ttyt» KSffigi5 8©^i8?L^-S<tatiS;ffbt 

[0 0 1 2] S^di KmffiSP8tt3 5 075S4 0 0// 

30 mi 0£m±®wmm4t<Dmffi&ft*m?o . 

[0 0 1 3] EI3£jjVr«fc-5fc:, l/^MS? 

* * c bT«±«is)^ig 4 #nta-r 5i7C7 , 7 x?t 

^bK 3 43 <fc VX^ X-x-^bM 2&K^-foi^^> if&ffi 

[0 0 1 4] EI4, E15tm-r.tdt:, l/^7h 

BfclB^^ 7*hY77 1 2©x'^^'y';^->^fflV^ 
T*»M ^ mBg7 4^^-^><7*bT7 i -^^-«:b© 
l«»»7a*^jEai1-*. ^5 KWfi 

40 7©S>fcm*S<tU J ISt5Q ! a©^&a3i'fbt-S^i:t:<J; 

i 4 &@ffl$-&-fv fr-iT— /^-©ov\fc* y -f 

S K«HB7b*»B-iC4:#-CftS. -itbT7t- 
[0 0 15] ±iBHSfi©J&J8T-Hu 5 K«W7fc 

IS14 J; t) ±S^3V^ < Sift? &±# s> KRI^Lg* 5 * 
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M5t©2>1 075S2 0/zmga^$<8S;^bTVN5t) 
©#3$b<8&JH#;*:§<Ao ^fc^-^-^©^^ 
0B27 0£^M§T* ±I3JW^T- 

a. 

[0 0 1 6] lfcfc % EiefcSVr.fc-pt, TiWl^iV 
Cuflg£-£:ft,-?ftO . 2//m;|IE, 1. 6/zmajK©IP 

iwiBti o fc^ia-rs. ) 10 

[0 0 1 7] EI7Htjs1-J;-5£, h*«M8 

®»Cu/T iWJ&l 0±^^-T Cu/Ti 
WI1 0±Kt/3>;*M 5&fg*fi^ RlfS© Cu/Ti 
WJR1 o;^->ci/^ h 1 6*/**— 

/Tiwuio^ijRwsu sttagciy-MM 

aJ8±©^&^H®T-$>SCu/TiWKl O#mo£ 

[0018] *^JE©JKSgT-tts tfU -f $ -P«UB 7 ±*5 

ttSfe©-efeS*s. ±&bfc.fc-5fcx *'H?.mi7 
fctt^— tf^TV^&ik Cu/TiWI10^ 

4±©»fcfc5^##J5:V^toCu/T iWBIl 0©< 

T-gSo ±I3Cu/T iWJRl 0±fc¥ffl#— )V 

[0 0 1 9] ±t3*S£©^T*l4Cu/TiWmi 0© 

±lzr*m-?2>t%lz, ^BBtf-^CuHtc, ^?E©fB 30 

$ i> & ia± $ « s c i: #t- g s „ 

[0 0 2 0] Sfcfc±i3l?fli©^iT-ttCu/TiWMl 
0©*MU.j/S*8u 0!!it«5^U -f 3- Kgffli?©^-^— 
*$g#6 0S©£:g, 8 o%*u8i£«T-&, 

[0021] (%2co&M<DWtm) m2(Dmmo 

Jfc»fcH9 75SHl 4*#JRCIW|l|1-3. El 3, EH, 40 
0 6, EI9tt, ^2©fUfB©^®©7»J>v7"^^r«l3i 

i^tt*ig*[CwbfcBrIi!iaTfc*. EU 0, Ell 3 
li, m 2 ©fli£©J&Ji© 7 U * 7*^ s> TSaMKft**-** 
S4MftraB©ltii»Sfc:£lj-S<"9 K«@gP8©¥H 
ifi^EIT'ifeS. El 1 0 £^tvi 3> 8 ©¥®££* 

Elfc^ttSC-C' |ft£&9fcKliig;*IB&ia9£CT 
U Eil 3C^t/^ F«ffi&8©¥B16*Elfc:feW-a 
D-D' «aC?&ofcBfHi£^:EISE!l 2£jjsb-CV^ 0 
[0 0 2 2] #SMK©JB»-ett* E! 9 , El 1 1 *T©X 50 
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lli©»JBlCT!81©*ai©JB»i:*«t*©tt, Ell 2, 

eh 3c^r«tat3, ^u-r s. mji7 5&7*bu w 

1^*7 1 3fct El 9 7*1^7,7 1 1 £Hb7 

? paw 7 (o&%mm<Dmm.m*->-*>x-*mm 
xvgfbM 2 filler ij -r 3. KT*sa<tat-r?»4)©T- 

*D; 7* hv7x7a$rJfio-rsc:i:^<, H1©^1E 
[0 0 2 3] *fc4£E«©J&*Tttx El 1 2 C^1"«t? 

m i ©^E©^s§<t & * u.-f ^ wtm 7 <dt-k- 

*Sjgl±5 073S6 0«tti£ 1£oT, #'J 

-f ^ miii7±*5<tuf«±sBai^e4t^$n?>cu 

<> &T-BJ&t-S*ffl*-;i^©^®«#*§<fc 
5, CuMi:*BB^-;i/i:©ffi»ffi*sisi±-rs. 
[0 0 2 4] *fc*HJfi©^^43Vv-C, ^ty H«£g± 
CMtS«IttCtt/T iWll OC^fS*)© 
t-tt«:<S (Cu) Jg£:^*> (Ti), #>if*ry 
(W) , Iftfj'V.diN) , 3=-*>*>7*7,5r> 
(TiW) ©-5-fe'J>fc< i:t> lo©S^tr«SM*^ 

±©*SiiJ8l 1 4 fcHW *Hft©fit:f lfe7'7X7 
BMbR3 i:7-7 7C^^bK2 ©«jf «itH:-0yC-r§ 
75Xx'^bK2*5«ttF7*7Xx'^<bM3©o*>j!> 

&< ht> lo©»^$^-ev^i^^^«^;v^. ifc*^ss©j& 

S§ C jj* bfe«±HIE«Sig 4 ±©ffi®IK 1 4 ^RB©K 
©ttH-p^T-t^V^. 

[0 0 2 5] W±iftWbfc«t5t±IB^SISE©^«ltJ: 
^ ISLhtMt « C u/T i Wl 1 0 OI 

±t»a-T4i:*fc r *ffl^-;i/i:CuKra©<Vtia5 
7>t:a 5 -£-r*>o feffi»©»^«mfe5S: < U ?5^©« 

pa©s&*tt<£iqi±$-&, aFJffgMEftfcws^tTisas* 

[0 0 2 6] *«iB*«±IB#^mS©3&JBICIBS* 

nr, *»ra©tt*JB»©«Hrtfcfc^T, =&hsi©b 
^si5#©», (fie, »««ftt±fiBiaK©jBJiBtiiue*ti 

tt(n|-^^rftbTV^S. 
[0 0 2 7] 

[^B^©^*] *»WttW±ffl J:-5 t*JS***l'TV^4© 
>\v FliltMtSCu/T iWM©JfJtt* s < 
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m 1 1 ft KDmmcommoy y y??-v7mm*mt 
s *mimm<Dm±mE®JB>i* - > *m& b &«©« 

[h 2 ] m i fflSOK©»*©7 '/f^f * Twemm* 

*1-S*#<«*«©M3telfifc*tt*^y K«B»©Jp 

[SI 3] ft 1 % ft 2 ©^JSOJBSg©7 y » * 
ft*r**»fl««<0«±JiBIMi>^->t:jej«bfc 
»®SiJi^&&xSJII{c^ bfc»ff®il£*0T-i& 

[0 4 ] ft 1 ©2£fi&©JfcSg©7 U y7f y 77&ffimfe* 
#1-«iM»ft«EflM>WBMMej30-S^t9 PMB©¥ 

[@5]$2 ©HfflS©^©? y w 7^ y 7*#l3g£;ff "T 20 
5 £NMt&B©«UJIfilMi b fc«©®£5i7j*££ 

[H 7 ] m i ©£js©jb»©7 y * t*^ » r«jg&*-r 

36*js*xaiHs:wbfcKiatt*iaT**. 
[ia 8 ] ft i ®stt®»io7 y v irmmzm-r 

S^ft«e©«±®Ei^»A^->4^bfe^©M 30 
itTJiSfcxigjilfc:^ bfc»rBifc*:0-t- ft 5 . 

[h 9 ] m 2 ©^s£©^®©7 y » 7* * -rmmtt-r . 

S*aSft^g©e±SEiia»^JBfiE bfc^©SSig*fe^ 
XfDHfcjjsbfcBrSB'Cfc*. 

[0 i o ] m 2 cDStanffl«»©7 y » 7* v zr&mm& 
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[0 1 1 ] >\v H«figSP©®rfflfiS^ET*ftS. 
[0 1 2] *rts> Hf^gUOBfffllS^BITftS. 
[0 1 3 ] ft 2 ©SUfi©BSS©7 y » 7"?- y ^fiffiffiS 

[HI .4] P«flHK©WMfcfcB97ft«. 

[015] «*©7U y?*v7mm*M't**mvm. 

^©KEte^BT-feSo 

[SI 6] t»07U »^»^«31ft:*-r*^WM«l 

«c*it*«±jiiaMiy^~>ftjK«bfea©«ji* 

&©Bffilfc*:0T-<&£. • 

[017] «*©:?■ y »^»^wa*#-r*iHw«BE 
«c*B-*«±jiiBiwi-'^*->ftjBiab&a©«aft* 

[sis] t£*©7 y W y7mtft«-r«4«fMi 

&©RrlB&*ISI'?&«. 

[019] tit*©;? y y 7-?- y ymmtt-rs&iHm 
[0201 7 y 9.7* * rBOwia**-r 

©^E^^fftSo 
[«F*©Kfl§I 

I, 1 5~1/S>;* h 

4- f±lE^I 

5 - Tmmmm 

5. mm 

7 &—7—/I—I31 b©# 'H5 

7 b-Tr-^-fcottfctfy >f * mil 
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